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We describe a procedure for measuring the concentration of cocaine in plasma by gas chromatography, with use of a nitrogen detector. The procedure was tested on patients receiving intranasal cocaine for topical anesthesia. The propyl ester of benzoylecgonine is used as an internal standard. The lower limit of sensitivity of the procedure is 5-10 tg of cocaine per liter of plasma. 
Materials and Methods

Equipment
Gas chromatograph.
We Peak values of 120 to 474 big/liter (ng/ml) were found. Figure 2 shows chromatograms obtained from plasma from such a patient before and 20 mm after the topical application of cocaine. The small peak between cocaine and the internal standard has been consistently present, although it has varied considerably even in chromatograms of the same plasma.
Our studies indicate that it originates from the solvent rather than the specimen.
Discussion
As compared with conventional flame ionization, the nitrogen detector sufficiently increased the sensitivity and selectivity to permit measurement of cocaine in plasma in the concentrations expected in humans after topical or intravenous use. Despite the selective response of the nitrogen detector, we considered it desirable to use a back-extraction and cleanup step to eliminate triglycerides and phospholipids, especially because the detector also responds to phosphorus.
As with any such procedure, basic drugs that are extracted into heptane/isoamyl alcohol will elicit a response from the nitrogen detector, and are of course potential interferences if their relative retention times are sufficiently close to that of cocaine or the internal standard. This is not likely to be a problem in clinical pharmacology studies where the drugs administered are known and can be controlled. The benzodiazepines, common antihistamines, chlorpromarine, the more common "drugs of abuse" (morphine, methadone, propoxyphene, codeine, amphetamine), caffeine, nicotine, and commonly used local anesthetics (procaine, lidocaine, carbocaine) did not interfere.
Methaqualone had the same relative retention time as cocaine, which might be a problem in forensic work. Pentazocine, desipramine, nortriptyline, and atropine had retention times within 0.3 mm of that of cocaine, but could be resolved from it. The analyst of course must evaluate potential interfer- The above data are only guidelines.
Norcocaine is a theoretical, as yet undemonstrated, metabolite of cocaine in humans. Its retention time was 0.8 mm shorter than that of cocaine, and in mixtures with cocaine it was readily resolved from the parent drug over a range of concentrations.
More by chromatographing 20 ng of pure cocaine and adjusting the detector temperature ac-cordingly. Sensitivity did not change abruptly during the course of the day, or from day to day. We replaced the glass bead after almost daily use for three months, although it was still functional. We never actually determined the maximal sensitivity of our detector for cocaine by increasing the bead temperature to a maximum or by reducing the carrier-gas flow rate to a minimum, both of which improve sensitivity. The sensitivity of the procedure was not limited by detector response, but rather by the amount of background seen with drug-free plasma. In our search for an internal standard, we synthesized the ethyl, propyl, and butyl homoiogs of cocaine. The retention time for the ethyl homolog corresponded to that of the contaminant peak (b in Figure 2) . The propylated compound differed by about 1.5 mm from cocaine in retention time, and it is sufficiently similar in structure to serve as an internal standard for both the extraction procedure and the chromatography step. Preliminary studies suggest that the same procedure can be applied to urine without alteration.
However it should be noted that the concentration of benzoylecgonine, the principle cocaine metabolite in urine, is far greater than that of the parent drug, and that benzoylecgonmne is not extracted by this procedure. If extracted by other means it probably should be esterified before chromatography.
